Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.005 Å; R factor = 0.072; wR factor = 0.174; data-to-parameter ratio = 19.9.
In the crystal structure of the title triazole compound, C 14 H 9 ClN 4 O 2 S, molecules are connected into centrosymmetric dimers by pairs of N-HÁ Á ÁS hydrogen bonds. In addition, there are weak C-HÁ Á ÁN hydrogen bonds stabilizing the crystal structure. The dihedral angles between the triazole ring and the two benzene rings are 73.0 (4) and 72.9 (4) .
Related literature
For related structures, see: Genç et al. (2004) ; Kumaran et al. (1999) . For the synthesis of triazoles, see: Zamani et al. (2003) . Refinement R[F 2 > 2(F 2 )] = 0.072 wR(F 2 ) = 0.174 S = 1.18 4038 reflections 203 parameters H atoms treated by a mixture of independent and constrained refinement Á max = 0.26 e Å À3 Á min = À0.23 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Symmetry codes: (i) Àx; Ày þ 2; Àz; (ii) x þ 1 2 ; Ày þ 3 2 ; z þ 1 2 .
Data collection: X-AREA (Stoe & Cie, 2005); cell refinement: X-AREA; data reduction: X-AREA; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997); software used to prepare material for publication: WinGX (Farrugia, 1999).
3-(2-Chlorophenyl)-4-(4-nitrophenyl)-1H-1,2,4-triazole-5(4H)-thione A. Nikoo, K. Akbari Dilmaghani, A. Hassanzadeh and B. Notash
Comment
In the medicinal chemistry, 1,2,4-triazoles are widely used. Cyclization of 1,4-disubstituted thiosemicarbazides produced 4,5-disubstituted 1,2,4-triazoles (Zamani et al., 2003) . 4-nitro phenylisothiocyanate reacted with 2-chlorophenylcarboxylic acid hydrazide to yield the corresponding 1-(2-chlorobenzoyl)-4-(4-nitrophenyl)thiosemicarbazide (1), whereas cyclization of (1) with NaHCO 3 10% solution gave the 3-(2-Chlorophenyl)-4-(4-nitrophenyl)-1H-1,2,4-triazole-5(4H)-thione (2) (Fig.   1 ).The structures of the compounds were assigned on the basis of IR, 1 H-NMR and 13 C-NMR spectra.
The molecular structure of the title compound is shown in Fig. 2 . In the crystal structure of the title compound, there are intermolecular N-H···S and weak C-H···N hydrogen bonding which play important role in the stabilization of the crystal structure (Table 1 and Fig. 3 ).
Experimental
Starting materials were obtained from Merck. For the synthesis of 1-(2-chlorobenzoyl)-4-(4-nitrophenyl)thiosemicarbazide
(1), a mixture of 2-chlorophenylcarboxylic acid hydrazide (0.01 mol, 1.7 g) and 4-nitrophenyl isothiocynate (0.01 mol, 1.8 g) 59, 124.66, 125.11, 127.43, 130.39, 131.22, 132.19, 146.25, 165.93 and 181.58. For the synthesis of (2), a stirred mixture of (1) (1 mmol, 0.35 g) and NaHCO 3 10% (10 ml) was refluxed for 6 h. After cooling, the solution was acidified with hydrochloric acid and the precipitate was filtered. The precipitate was then 43, 127.26, 127.48, 128.74, 130.30, 130.50, 131.58, 132.23, 133, 133 .07.
Refinement
The H atom attached to amine group was found in a difference Fourier map and refined isotropically without restraint. The C-H protons were positioned geometrically and refined as riding atoms with C-H = 0.93 Å and Uiso(H) = 1.2 Ueq(C). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.23357 (11) 1.07003 (4) 0.08833 (6) 0.0535 (2) 
